
82 7% 
d &y / 7 

ORNL/TM- 10076 

OAK RIDGE 
NATIONAL 
LABORATORY RESULTS OF RADIOLOGICAL 

~-T-m -~=- -~ w-~- -“” * ,<.~- ~w&$UREMENTs: TAKEN IN THE 

NIAGARA FALLS, NEW YORK, 
AREA (NF002) 

J. K. Williams 
B. A. Berven 

~.~~;:;-~~~ 
~. 

-,’ - ~~ 
7, 

OPERATED BY 
MARTIN MARIDTA ENERGY SYSTEMS, INC, 
FOR THE UNITED STATES 
DEPARTMENT OF ENERGY 

--... 



ORNL/TM-10076 

HEALTH AND SAFETY RESEARCH DIVISION 

Nuclear and Chemical Waste Programs 
(Activity No. AH 10 05 00 0; ONLWCOI) 

RESULTS OF RADIOLOGICAL MEASUREMENTS TAKEN IN THE 
NIAGARA FALLS, NEW YORK, AREA (NFOO2) 

J. K. Williams* and B. A. Berven 

*Biology Division 

Date Published November 1986 

Investigation Team 

B. A. Berven - RASA Program Manager 
W. D. Cottrell - FUSRAP Project Director 

W. H. Shinpaugh - Field Survey Supervisor 

Survey Team Members 

E. T. Loy 
R. S. Ray 
C. N. Smith 
R. R. Smith 

Work performed as part of the 
RADIOLOGICAL SURVEY ACTIVITIES PROGRAM 

Prepared by the 
OAK RIDGE NATIONAL LABORATORY 

Oak Ridge, Tennessee 37831 
operated by 

MARTIN MARIETTA ENERGY SYSTEMS, INC. 
for the 

U.S. DEPARTMENT OF ENERGY 
under Contract No. DE-AC05-840R21400 



CONTENTS 
FIGURES ...................... 

TABLES ....................... 

. . . . . . . . . . . . . . . . ., 

ACKNOWLEDGMENTS. 

ABSTRACT. 

INTRODUCTION 

SURVEY METHODS 

SURVEY RESULTS 

GAMMA MEASUREMENTS 

SOIL SAMPLING 

SIGNIFICANCE OF FINDINGS 

REFERENCES 

. . . . . . ..___.._.... 

........................................ 

........................................ 

. . . . . . . . . . . . . . . . . . . . . . . . . 

. . . 111 

vii 

ix 

xi 

1 

1 

1 

2 

3 

5 



FIGURES 

1 

2 

3 

4 

5 

6 

7 

Area surveyed during the mobile gamma scan of Niagara Falls, 
NewYork ........................................................... 11 

Anomaly locations in the Lewiston-Lake Ontario Ordnance Works area. ..... 12 

Anomaly locations in the Niagara Falls area ............................. 13 

Anomaly locations in the Grand Island-Tonawanda area ................... 14 

Locations of soil samples in the Lewiston-Lake Ontario Ordnance Works 
area ................................................................ 15 

Locations of soil samples in the Niagara Falls area 16 

Locations of soil samples in the Grand Island-Tonawanda area 17 



TABLES 

1 

2 

3 

4 

5 

6 

7 

8 Results of biased soil sample analysis on the south side of Pletcher Road 27 

9 Results of biased soil sample analysis on the north side of Pletcher Road 
and south side of Old Pletcher Road 28 

Results of biased soil sample analysis in the Lewiston, New York, area. I 29 

Results of biased soil sample analysis northeast of Niagara Falls area 30 

Results of biased soil sample analysis in Grand Island-Tonawanda area 31 

10 

11 

12 

13 

14 

Results of biased soil sample analysis in Niagara Falls, New York. 32 

Summary of anomalies in the Niagara Falls, New York, area. 34 

Background radiation levels in the Niagara Falls area 19 

Results of the gamma exposure rate measurements outdoors on the south 
side of Pletcher Road . . ..b . . . . . . . . . . . . . . . . 20 

Results of the gamma exposure rate measurements outdoors on the north 
side of Pletcher Road and south side of Old Pletcher Road 21 

Results of the gamma exposure rate measurements outdoors in the 
Lewiston, New York, area 22 

Results of the gamma exposure rate measurements outdoors northeast 
of Niagara Falls area 23 

Results of the gamma exposure rate measurements outdoors in 
Grand Island-Tonawanda area 24 

Results of the gamma exposure rate measurements outdoors Niagara Falls, 
New York........................................................,.. 25 

vii 



ACKNOWLEDGMENTS 

Research for this project was sponsored by the Office of Remedial Action and Waste 
Technology, U.S 
E. G. DeLanev. 

. Department of Energy. The authors wish to acknowledge the support of 
-. Director, Division of Facility and Site Decommissioning Projects, and 

members of his staff. The authors recognize the valuable contributions of R. W. Doane, 
B. S., Ellis, and T. R. Stewart ,of the RASA group for participation in analysis and 
reporting of data for this survey. In addition, the authors appreciate the manuscript 
preparation by J. W. Crutcher, Biology Division, and P. B. Hartman, Information 
Resources Organization. 

ix 



ABSTRACT 

The results of a radiological survey of 100 elevated gamma radiation anomalies in the 
Niagara Falls, New York, area are presented in this report. These radiation anomalies 
were identified by a mobile gamma scanning survey during the period October 3-16, 1984, 
and were recommended for an onsite survey to determine if the elevated levels of radiation 
may be related to the transportation of radioactive waste material to the Lake Ontario 
Ordnance Works for storage. In this survey, radiological measurements included outdoor 
gamma exposure rates at 1 m above the surface; outdoor gamma exposure rates at the sur- 
face, range of gamma exposure rates during scan; and uranium, radium, and thorium con- 
centrations in biased surface soil samples. 

The results show 38 anomalies (35 located along Pletcher Road and 3 associated with 
other unrelated locations) were found to exceed Formerly Utilized Sites Remedial Action 
Program (FUSRAP) remedial action guidelines and were recommended for formal charac- 
terization surveys. (Since the time of this survey, remedial actions have been conducted on 
the 38 anomalies identified as exceeding FUSRAP guidelines, and the radioactive material 
above guidelines has been removed.) The remaining 62 anomalies are associated with 
asphalt driveways and parking lots, which used a phosphate slag material (previously iden- 
tified as cyclowollastonite, synthetic CaSiOs). This rocky-slag waste material was used for 
bedding under asphalt surfaces and in general gravel applications. Most of the contam- 
inated soil and rock samples collected at the latter anomalies had approximately equal 
concentrations of 226Ra and 23sU and, therefore, are not related to materials connected 
with the Niagara Falls Storage Site (NFSS), including material that was transported to 
the NFSS. 

xi 
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INTRODUCIION 

A mobile gamma scanning survey was conducted of some streets in Niagara Falls, New 
York, and the surrounding area by the Radiological Survey Activities (RASA) group of 
Oak Ridge National Laboratory (ORNL) during the period October 3-16, 1984.’ The 
area covered during the survey is shown in Fig. 1. The purpose of this mobile scanning 
survey was to identify all detectable gamma radiation anomalies that may be related to the 
transportation of radioactive waste material to the Lake Ontario Ordnance Works for 
storage. As a result of this activity, 100 anomalies in the Niagara Falls, New York, area 
were identified as having elevated levels of radiation and were recommended for onsite sur- 
veys. Three anomalies (#47, #51, and ~#87),, located at the junction of Highways 18 and 
104 (ORNL/RASA-85/40),* Highway 31 and Military Road (ORNL/RASA-85/42)? 
and Buffalo Avenue and Hyde Park Boulevard (ORNL/RASA-85/41),4 respectively, have 
been previously reported to exceed U.S. Department of Energy (DOE) Formerly Utilized 
Sites Remedial Action Program (FUSRAP) remedial action guide1ines.j The ORNL sur- 
vey of both sides of Pletcher Road,.,was,,only a confirmatory survey, as the area had been 
previously surveyed by Oak Ridge Associated Universities (ORAU)? Anomalies 1 
through 23 (south side of Pletcher Road), 24 through 33 (north side of Pletcher Road), 
and 34 through 35 (south side of Old’ Pletcher Road) have been remediated. 

Radiological surveys were performed at the 100 anomalies by members of the RASA 
group at ORNL during the period July 15-17, 1985. Anomaly locations are shown in 
Figs. 2, 3, and 4. The purpose of the radiological surveys at these anomalies is to deter- 
mine if contaminated materials are present, and, if so, to determine if they are in excess of 
remedial action guidelines established for the Niagara Falls Storage Site (NFSS) in FUS- 
RAP. This report provides the radiological survey results of the 100 anomalies identified 
by the mobile gamma scanning van. 

SURVEY METHODS 

Radiological surveys of these anomalies included: (1) gamma exposure rates, (2) a 
gamma scan of the entire ground surface outdoors, and (3) samples of outdoor soil. A 
comprehensive description of the survey methods and instrumentation has been presented 
in another report.’ 

SURVEY RESULTS 

Typical background radiation levels for the Niagara Falls area are presented in 
Table 1. The data are provided for purposes of comparison with the survey results 
presented in this section. 

All measurements presented in this report are gross readings; background radiation lev- 
els have not been subtracted. Similarly, background concentrations have not been sub- 
tracted from radionuclide concentrations in soil samples. 

1 
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GAMMA MEASUREMENTS 

South Side of Pletcber Road 

Results of gamma exposure rate measurements taken at 23 anomalies on the south side 
of Pletcher Road are presented in Table 2. Generally, the gamma exposure rates scanned 
23 to 86 pR/h (microroentgens* per hour) in a 3-ft (0.9-m) wide band along the edge of 
the pavement, and 11 to 17 @R/h along a 3-ft (0.9-m) wide band from the pavement to 
the ditch. Gamma exposure rates at 1 m above the ground surface ranged from Ii to 23 
pR/h and averaged 16 pR/h. Gamma exposure rates at the ground surface ranged from 
29 to 230 pR/h and averaged 59 pR/h. The maximum gamma exposure rate (230 pR/h) 
was measured at 8960 feet (2688 m), scanning east from Creek Road (anomaly #23). 

North Side of Pletcher Road and South Side of Old Pletcher Road 

Results of gamma exposure rate measurements taken at 12 anomalies on the north side 
of Pletcher Road and south side of Old Pletcher Road are presented in Table 3. Gen- 
erally, the gamma exposure rates on the north side of Pletcher Road scanned 20 to 57 
pR/h in a 2-ft (0.6-m) wide band along the edge of the pavement, and 9 to 17 pR/h along 
a 2-ft (0.6-m) wide band from the pavement to the ditch. Gamma exposure rates at 1 m 
above the ground surface ranged from 17 to 23 rR/h and averaged 19 aR/h. Gamma 
exposure rates at the ground surface ranged from 29 to 77 pR/h and averaged 41 rR/h. 
The maximum gamma exposure rate measured (77 pR/h) was found on the south side of 
Old Pletcher Road 570 feet (171 m) east of the KOA entrance (anomaly #35). 

Lewiston, New York, Area 

Gamma measurements were taken at 12 anomalies located in the Lewiston, New York, 
area as noted in Table 4. Gamma exposure rates at 1 m above the ground surface ranged 
from 11 to 200 pR/h and averaged 35 pR/h. Gamma exposure rates at the ground sur- 
face ranged from 29 to 710 MR/h and averaged 106 pR/h. The maximum gamma expo- 
sure rate measured (710 pR/h) was found in a small area approximately 10 ft wide (3 m) 
by 59 ft (18 m) in length along a ditch and gravel driveway at 738 Upper Mountain Road 
(anomaly #43). 

Northeast of Niagara Falls Area 

Results of gamma exposure rate measurements taken at 12 anomalies northeast of 
Niagara Falls are presented in Table 5. Gamma exposure rates at 1 m above the ground 
surface ranged from 16 to 49 pR/h and averaged 28 pR/h. Gamma exposure rates at the 
ground surface ranged from 26 to 140 pR/h and averaged 57 pR/h. The maximum 
gamma exposure rate, 140 pR/h, was found in the southwest corner of a residential 
asphalt driveway, averaging 10 ft wide (3 m) by 13 ft (4 m) in length, at 2924 Military 
Road (anomaly #52). 

*The roentgen (R) is a unit which was defined for radiation protection purposes for people 
exposed to.penetrating x rays or gamma radiation. A microroentgen (wR) is one millionth of a 
roentgen. A milliroentgen (mR) is one thousandth of a roentgen or one thousand microroentgens. 
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G rand  I s l and -Tonawanda  A rea  

Resul ts  o f g a m m a  exposu re  rate m e a s u r e m e n ts ta k e n  a t six anoma l i es  in  th e  G rand  
I s l and -Tonawanda  a rea  a re  p resen te d  in  Tab le  6 . G a m m a  exposu re  rates a t 1  m  a b o v e  
th e  g r o u n d  sur face r a n g e d  f rom 9  to  3 4  p R /h  a n d  a v e r a g e d  2 3  p R /h . G a m m a  exposu re  
rates a t th e  g r o u n d  sur face r a n g e d  f rom 1 7  to  1 4 0  p R /h  a n d  a v e r a g e d  5 7  p R /h . T h e  
m a x i m u m  g a m m a  exposu re  rate ( 160  p R /h)  was  m e a s u r e d  in  a  culvert  nor theast  o f 3 0 6 0  
G rand  Is land Bou leva rd  (anoma ly  #63 ) . 

N iaga ra  Fal ls, N e w  York,  A r e a  

G a m m a  m e a s u r e m e n ts; we re  ta k e n  a t 3 5  i den tifie d  anoma l i es  loca ted in  th e  N iaga ra  
Fal ls, N e w  York ,  a rea  as  n o te d  in  Tab le  7 . G a m m a  exposurera tes  a t 1  m  a b o v e  th e  
g r o u n d  sur face r a n g e d  f rom 9  to  8 6  p R /h  a n d  a v e r a g e d  2 6  p R /h . G a m m a  exposu re  rates 
a t th e  g r o u n d  sur face r a n g e d  f rom 1 7  to  1 6 0  @ R /h  a n d  a v e r a g e d  6 0  p R /h . T h e  m a x i m u m  
g a m m a  exposu re  rate ( 160  p R /h)  was  m e a s u r e d  a t th e  sur face o f a  g rave l  d r i veway  a t 
6 9 0 1  B u ffa lo  A v e n u e , reg ion  # 4  (anoma ly  # 8  1). 

S O IL  S A M P L ING 

S ixty soi l  samp les  we re  ta k e n  a t 5 3  anoma l i es . These  b iased  samp les  we re  se lec ted 
f rom pos i t ions hav ing  e leva ted  g a m m a  exposu re  rates. T h e  locat ions o f th e  samp les  a re  
s h o w n  in  Figs. 5 , 6 , a n d  7 , a n d  th e  resul ts o f ana lys is  a re  p resen te d  in  Tab les  8  th r o u g h  
1 4 . S ing le  soi l  samp les  we re  ta k e n  f rom th e  sur face (O -15  cm)  a t a reas  o f e leva ted  g a m m a  
radiat ion.  In  m a n y  instances,  a  samp le  cou ld  n o t b e  ta k e n  b e c a u s e  th e  g r o u n d  was  to o  dry  
a n d  rocky or  th e  a n o m a l y  was  assoc ia ted  wi th aspha l t  p a v e m e n t. 

S o u th  S ide  o f P letcher  R o a d  

T h e  concen trat ion o f 2 2 6 R a  in  1 3  soi l  samp les  ta k e n  o n  th e  sou th  s ide  o f P letcher  R o a d  
r a n g e d  f rom 1 2  to  4 3 0  pCi /g  (p icocur ies*  pe r  g ram)  a n d  a v e r a g e d  7 9  pCi/g.  T h e  max -  
i m u m  concen trat ion o f 2 2 6 R a  in  soi l  ( 430  pCi /g)  was  s a m p l e d  a t a n o m a l y  # 2 3 , approx i -  
m a te ly  8 9 6 0  ft ( 2 6 8 8  m ) eas t f rom Creek  R o a d  (NF002Bl ) .  U ran ium concen trat ions in  
th e  soi l  r a n g e d  f rom 1 .1  to  5 .0  pCi /g  a n d  a v e r a g e d  2 .3  pCi/g.  T h e  m a x i m u m  concen tra- 
tio n  o f 2 3 8 U  (5.0 pCi /g)  was  ,a lso  fo u n d  a t a n o m a l y  # 2 3  (NF002Bl ) .  C o n c e n trat ions as  
h igh  as  4 .1  pC i  o f 2 3 2 T h  pe r  g r a m  o f soi l  we re  s a m p l e d  a t a n o m a l y  # 2 3  (NF002Bl ) .  

Nor th  S ide  o f Pletcher  R o a d  a n d  S o u th  S ide  o f O ld  P letcher  R o a d  

T h e  concen trat ion o f 2 2 6 R a  in  seven  soi l  samp les  ta k e n  o n  th e  nor th  s ide  o f P letcher  
R o a d  a n d  sou th  s ide  o f O ld  P letcher  R o a d  r a n g e d  f rom 2 3  to  1 2 0  pCi /g  a n d  a v e r a g e d  4 7  
pCi/g.  T h e  m a x i m u m  concen trat ion o f 2 2 6 R a  in  soi l  ( 120  pCi /g)  was  s a m p l e d  a t a n o m a l y  
# ? 5 , sou th  o f O ld  P letcher  R o a d , app rox ima te ly  5 7 0  ft ( 171  m ) eas t o f th e  K O A  ,e n t rance 

*The  cur ie  is a  uni t  u s e d  to  d e fin e  th e  radioact iv i ty in  a  subs tance  a n d  equa l s  th a t q u a n tity o f 
any  rad ioact ive  i so tope u n d e r g o i n g  2 .2  x 1 0  ” d is in tegrat ions pe r  m inute.  T h e  p icocur ie  is o n e  
m i l l ion-mi l l ionth o f a  cur ie,  o r  th a t a m o u n t y ie ld ing  2 .2  d is in tegrat ions pe r  m inute.  



4 

(NF002B5). Uranium concentrations in the soil ranged from 1.3 to 3.0 pCi/g and aver- 
aged 1.8 pCi/g. The maximum concentration of 238U (3.0 pCi/g) was also found at 
anomaly #35 (NFO02B5). Concentrations as high as 1.2 pCi of 232Th per gram of soil 
were sampled at anomaly #26, north of Pletcher Road, approximately 1298 ft (389 m) 
west from Harold Road (NF002B4). 

Lewiston, New York, Area 

The concentration of 226Ra in nine soil samples taken in the Lewiston, New York, area 
ranged from 6.0 to 180 pCi/g and averaged 42 pCi/g. The maximum concentration of 
226Ra in soil (180 pCi/g) was sampled at anomaly #47, at the junction of Highways 18 
and 104 (ORNL/RASA-85/40)2 (NF002B53). U ranium concentrations in the soil ranged 
from 1.0 to 70 pCi/g and averaged 18 pCi/g. The maximum concentration of 238U, (70 
pCi/g) was found at anomaly #43, 738 Upper Mountain Road (NFOOZBSS). Concentra- 
tions as high as 560 pCi of 232Th per gram of soil were also sampled at anomaly #43 
(NFOOZBSS). 

Northeast of Niagara Falls Area 

The concentration of 226Ra in 12 soil samples taken northeast of Niagara Falls ranged 
from 1.2 to 40 pCi/g and averaged 14 pCi/g. The maximum concentration of 226Ra in 
soil (40 pCi/g) was sampled at anomaly #51, Military Road approximately 400 ft (120 m) 
north of Highway 31 (ORNLIRASA-85/42)’ (NF002B33). Uranium concentrations in 
the soil ranged from 1.1 to 33 pCi/g and averaged 10 pCi/g. The maximum concentration 
of 238U (33 pCi/g) was sampled at anomaly #54,. Walter S. Kozdranski Co., Inc., 1865 3rd 
Avenue (NF002B48). Concentrations as high as 45 pCi of 232Th per gram of soil were 
found at anomaly #52, 2924 Military Road (NF002B30). 

Grand Island-Tonawanda Area 

The concentration of 226Ra in seven soil samples taken in the Grand Island-Tonawanda 
area ranged from 1.4 to 25 pCi/g and averaged 6.3 pCi/g. Uranium concentrations in the 
soil ranged from 1.2 to 26 pCi/g and averaged 6.3 pCi/g. The maximum concentrations 
of 226Ra (25 pCi/g), 232Th (39 pCi/g), and 238U (26 pCi/g) in soil were sampled at anom- 
aly #63, 3060 Grand Island Boulevard (NF002B43). 

Niagara Fails, New York, Area 

The concentration of 226Ra in 12 soil samples taken in the Niagara Falls, New York, 
area ranged from 4.1 to 150 pCi/g and averaged 37 pCi/g. The maximum concentration 
of 226Ra in soil (150 pCi/g) was sampled at anomaly #87, near the junction of Buffalo 
Avenue and Hyde Park Boulevard (ORNL/RASA-85/41)4 (NF002B24). Uranium con- 
centrations in the soil rang-d from 3.7 to 52 pCi/g and averaged 22 pCi/g. The 
maximum concentration of 238U (52 pCi/g) was ,sampled at anomaly #Sl, 6901 Buffalo 
Avenue (Region #I, NF002B25A). Concentrations as high as 20 pCi of 232Th per gram of 
soil were found at anomaly #91, 2434 Willow Avenue (NF002B46). 



SIGNIFICANCE OF FINDINGS 

As a result of the ORNL onsite survey of 100 anomalies in the Niagara Falls, New 
York, area, three anomalies (#47, #51, and #87), located at the junctions of Highways 18 
and 104 (ORNL/RASA-85/40),2 Highway 31 and Military Road (ORNL/RASA- 
85/42),’ and Buffalo Avenue and Hyde Park Boulevard (ORNL/RASA- 85/41): were 
found to, exceed FUSRAP remedial action guideline8 and were recommended for formal 
radiological characterization surveys. 5 These anomalies, in addition to the 35 anomalies 
located along Pletcher Road, have been remediated. 

The remaining 62 anomalies do not result from materials connected with NFSS. Con-, 
taminated rocks at several anomalies appeared to be a porous, slag material (previously 
identified as cyclowollastonite, CaSi03).* This rocky-slag waste material was once 
involved in the electrochemical production of elemental phosphorous using uranium-bearing 
raw materials and reportedly originated from the former Oldbury Furnace in Niagara 
Falls, New York. Previous radiological surveys in the greater Niagara Falls, New York, 
area have revealed that this material was used for bedding under asphalt surfaces and for 
general gravel applications.’ 

Essentially all the contaminated soil and rock samples collected had approximately 
equal concentrations of 226Ra and 238U. This indicates that 226Ra and 238U are nearly in 
secular equilibrium and, furthermore, suggests that the rocks probably originated from a 
singular source. Thorium-232 in this latter slag or rock is believed (from previous 
analysis) to be tied up in monazite inclusions in t,he material.” The origin of this 
thorium-bearing material is unknown, but possibly was from some type of mineral extrac- 
tion in the Niagara Falls area. lo Five anomalies are attributable to slag material with 
elevated amounts of thorium: anomaly #42 (789 Upper Mt. Road), anomaly #43 (738 
Upper Mt. Road), anomaly #52 (2924 Military Road), anomaly #63 (3060 Grand Island 
Blvd.), and anomaly #91 (2434 Willow Avenue). 

SOUTH SIDE OF PLETCHER ROAD 

Measurements of the gamma exposure levels outdoors at 23 anomalies determined that 
the exposure rate at 1 m above the ground surface ranged from 11 to 23 rR/h and aver- 
aged 16 pR/h. For comparison, the typical background for the Niagara Falls, New York, 
area is 9 pR/h, and the background for the state of New York”*” averages 9.5 pR/h and 
ranges from 6.8 to 13 pR/h (one standard deviation) based on 51 measurements. Thirteen 
soil samples taken from anomalies in this area had concentrations of 22sRa in excess of 93 
times average background levels, while the 238U concentration was 2.4 times average back- 
ground levels. 

The ratio of 226Ra to 238U activity is consistent with contaminated material originating 
from the NFSS. The concentration of these nuclides at the identified anomalies was found 
to be in excess of relevant FUSRAP remedial action guidelines5 (i.e., the weighted average 
in excess of 5 pCi/g of 226Ra over 100 in2 in the upper 15 cm of soil). 
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NORTH SIDE OF PLETCHER ROAD AND SOUTH SIDE OF OLD PLETCHER ROAD 

Measurements of the gamma exposure levels outdoors at 12 anomalies determined that 
the exposure rate at 1 m above the ground surface ranged from 17 to 23 pR/h and 
averaged 19 pR/h. For comparison, the typical background for the Niagara Falls, New 
York, area is 9 pR/h, and the background for the state of New York”,‘* averages 9.5 
pR/h and ranges from 6.8 to 13 pR/h (one standard deviation) based on 51 
measurements. Seven soil samples taken from anomalies in this area had concentrations of 
226Ra in excess of 55 times average background !evels, while the 238U concentration was 
1.9 times average background levels. 

The ratio of 226Ra to 238U activity is consistent with contaminated material originating 
from the NFSS. The concentration of these nuclides at the identified anomalies were 
found to be in excess of relevant FUSRAP remedial action guidelines5 (i.e., the weighted 
average in excess of 5 pCi/g of 226Ra over 100 m* in the upper 15 cm of soil). 

LEWISTON, NEW YORK, AREA 

Measurements of the gamma exposure levels outdoors at 12 anomalies determined that 
the exposure rate at 1 m above the ground surface ranged from 11 to 200 pR/h and aver- 
aged 35 ,uR/h. For comparison, the typical background for the Niagara Falls, New York, 
area is 9 pR/h, and the background for the state of New York”*‘* averages 9.5 pR/h and 
ranges from 6.8 to 13 @R/h (one standard deviation) based on 51 measurements. Nine 
soil samples taken from anomalies in this area had concentrations of 226Ra in excess of 49 
times average background levels, while the 
ground levels. 

238U concentration was 19 times average back- 

With the exception of anomaly #47 (junction of Highways 18 and lb4, 
ORNL/RASA-85/40),* which has been previously reported to exceed FUSRAP remedial 
action guidelines,’ soil analyses indicate that 226Ra and 238U concentrations were approxi- 
mately equal. The anomalies from this region are associated with phosphate slag material 
used as bedding for asphalt driveways and fill applications and are not related to materials 
connected with the NFSS, including material that was transported to the NFSS. 

NORTHEAST OF NIAGARA FALLS AREA 

Measurements of the gamma exposure levels outdoors at 12 anomalies determined that 
the exposure rate at 1 m above the ground surface ranged from 16 to 49 pR/h and aver- 
aged 28 pR/h. For comparison, the typical background for the Niagara Falls, New York, 
area is 9 pR/h, and the background for the state of New York’tJ2 averages 9.5 aR/h and 
ranges from 6.8 to 13 pR/h (one standard deviation) based on 51 measurements. Twelve 
soil samples taken from anomalies in this area had concentrations of 226Ra in excess of 16 
times average background levels, while the 
ground levels. 

238U concentration was 10 times average back- 



With the exception of anomaly #51 (,near junction of Highway 31 and Military Road, 
ORNL/RASA-85/42),’ which has been previously reported to exceed FUSRAP remedial 
action guidelines,’ soil analyses indicate that 226Ra and 238U concentrations were approxi- 
mately equal. Anomalies from this area are associated with phosphate slag material used 
as bedding for asphalt driveways and fill applications and are not related to materials con- 
nected with the NFSS, including material that was transported to the NFSS. 

GRAND ISLAND-TONAWANDA AREA 

Measurements of the gamma exposure levels outdoors at six anomalies determined that 
the exposure rate at 1 m above the ground surface ranged from 9 to 34 pR/h and aver- ,,, aged 23 pR/h. For comparison, the typical background for the Niagara Falls, New York, 
area is 9 pR/h, and the background for the state of New York’t~” averages 9.5 pR/h and 
ranges from 6.8 to 13 pR/h (one standard deviation) based on 51 measurements. Seven 
soil samples taken from anomalies in this area had concentrations of 226Ra in excess of 7.4 
times average background levels, while the 238U concentration was 6.6 times average 
background levels. 

Soil analyses indicate that 226Ra and 238U concentrations were approximately equal. 
Anomalies from this region are associated with phosphate slag material used as bedding 
for asphalt driveways and fill applications and are not related to materials connected with 
the NFSS, including material that was transported to the NFSS. 

NIAGARA FALLS, NEW YORK, AREA 

Measurements of the gamma exposure levels outdoors at 32 anomalies determined that 
the exposure rate at 1 m above the ground surface ranged from 9 to 86 pR/h and aver- 
aged 26 pR/h. For comparison, the typical background for the Niagara Falls, New York, 
area is 9 rR/h, and the background for the state of New York”,‘* averages 9.5 pR/h and 
ranges from 6.8 to 13 pR/h (one standard deviation) based on 51 measurements. Twelve 
soil samples taken from anomalies in this area had concentrations of 226Ra in excess of 44 
times average background levels, while the 238U concentration was 23 times average back- 
ground ~levels. 

With the exception of anomaly #87 (near junction of Buffalo Avenue and Hyde Park 
Boulevard, ORNL/RASA-85/41),4 which has been previously reported to exceed FUS- 
RAP remedial action guidelines,’ soil analyses indicate that 226Ra and 23sU concentrations 
were approximately equal. The anomalies from this region are similarly associated with 
phosphate slag material used as bedding for asphalt driveways and fill applications and are 
not related to materials connected with the NFSS, including material that was transported 
to the NFSS. 

NOTE: Since the time of this survey, remedial actions have been conducted on the 38 
anomalies identified as exceeding FUSRAP guidelines, and the radioactive material above guide- 
lines has been removed. 
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Table 1. Background radiation levels in the Niagara Falls area 

Type of radiation 
measurement or sample 

Radiation level or 
radionuclide concentration 

Range Average 

Gamma exposure rate at 1 m 
above floor or ground surface (aR/h) 8-10 9 

Concentration of radionuclides in soil 
W/gY 

238~ 
226Ra 

0.76-1.2 0.96 
0.48-1.2 0.85 

BValues obtained from four locations in the New York area. 
%oil samples obtained from six locations around the Niagara Falls area.13 
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Table 2. Results of the gamma exposure rate measurements 
outdoors on the south side of Pletcher Road 

(Distance measurements in feet scanning east from Creek Road) 

Anomaly Distance 
number w 

Gamma exposure rates 
bR/h) 

Gamma Gamma 
exposure exposure rate 

rate at 1 m at the surface 

Range of gamma 
exposure rate 
during scan 

(&/h) 

1 2200 14 37 

2 2950 23 86 

3 3950 16 57 

4 4080 a 49 

5 4300 a 49 

6 4880 17 63 

7 5715 a 49 

8 6460 16 43 

9 6875 15 34 

10 7025 13 43 

11 7138 a 49 

12 7192 a 49 

13 7312 19 51 
14 7340 a 49 

15 7407 a 49 

16 7452 17 29 

17 7525 a 49 

18 7600 20 57 

19 7915 11 71 
20 7927 a 49 

21 8343 a 49 

22 8628 a 57 

23 8960 a 230 

11-86 

II-86 

11-86 
11-86 
1 l-86 
I l-86 
11-86 
1 l-86 
1 l-86 
11-86 
11-86 

II-86 

1 l-86 
11-86 
11-86 
11-86 
1 l-86 
1 l-86 
II-86 

11-86 
1 l-86 
I l-86 
1 l-230 

*Reading not taken. 
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Table 3. Results of the gamma exposure rate measurements outdoors on the 
north side of Pletcher Road and south side of Old Pletcher Road 

(Distance measurements in feet scanning west from Harold Road) 

Anomaly Distance 
number uo 

Gamma exposure rates 
(/Wh) 

Gamma Gt3llllllt3 
exposure exposure rate 

rate at 1 m at the surface 

Range of gamma 
oxpure rate 
during scan 

(Nh) 

24 

25 

26 

21 

28 

29 

30 

31 

32 

33 

34 

35 

146 

1169 
1298 
1488 

2333 

2363 

2530 (large area) 
2168 

2844 

6170 
Old Pletcher Road 

490 feet east 
of KOA entrance 

570 feet east of 
KOA entrance 

“a 33 

a 29 

20 31 
17 46 

20 57 

a 33 

19 34 

a 33 

a 33 

17 51 

a 33 

23 77 

9-57 
9-57 
9-57 
9-57 
9-57 
9-57 
9-57 
9-57 
9-51 

9-57 

9-57 

9-57 

‘Reading not taken. 
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Table 4. Results of the gamma exposure rate measurements outdoors 
in the Lewiston, New York, area 

Anomaly 
number Location 

Gamma exposure rates 
WV0 

Range of gamma 
Ga”l”la Gamma exposure rate 
exposure exposure rate during scan 

rate at 1 m at the surface (Wh) 

36 
37 

38 
39 

40 
41 
42 
43 
44 
45 
46 
47 

48 

961 Ridge Road 
House between 889 

and 913 Ridge Road 
1084 Ridge Road 
Circle gravel drive 

south side Ridge 
Road at TF’45 

1011 Upper Mt. Road 
783 Upper Mt. Road 
789 Upper Mt. Road 
738 Upper Mt. Road 
4971 Creek Road 
4979 Creek Road 
4945 Creek Road 
Junction of Highways 

18 and 104 (NE side 
of 104 and 18)b 

4986 Creek Road and 
adjoining lot 

17 
22 

29 

20 

20 57 17-57 
17 43 1743 
43 130 29-130 

200 710 17-710 
a a a 

11 29 17-29 
14 29 14-29 
16 17 14-77 

16 40 1740 

34 
34 ’ 

49 

40 

14-34 
14-34 

1449 
17-43 

=Anomaly not found. 
bB. A. Berven, Results of Radiological, Measurements Taken at Junction of High- 

ways 18 onu’ 104 in Niagara Falls, New York, Oak Ridge National Laboratory, 
ORNL/RASA-85140 (December 1985). 
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Table 5. Results of the gamma exposure rate measurements outdoors 
northeast of Niagara Falls area 

Anomaly 
number Location 

Gamma exposure rates 
(aR/h) 

Range of gamma 
GZt”tl-“a Ga”t”ta exposure rate 
exposure exposure rate during scan 

rate at 1 m at the surface (4/h) 

49 

50 

51 

52 
53 
54 

55 

56 

57 

58 
59 

60 

Across street from 5439 
and 5447 Military Road 

Reservoir State Park 
(NW corner of Military 
Road and Highway 31) 

Military Road -400 ft 
north of Highway 3 1 
(both sides of creek)’ 

2924 Military Road 
6560 Niagara Falls Blvd. 
Walter S. Kozdranski 

Co., Inc., 1865 
3rd Avenue 

Nuts and Bolts 
Products, Inc., 
2115 3rd Avenue 

Save-Rite Discount Store, 
4301 Military Road 

Louie’s Place, 4509 
Military Road 

4611 and 4613 Military Road 
Prince of Peace Church, 

Military Road (R&dry, 
908 N. Military Road) 

Metropolitan Life and 
National Fuel, 1329 
N. Military Road 

16 29 13-29 

24 46 14-60 

20 

34 140 34-140 
26 71 17-86 
49 86 17-86 

29 43 17-63 

23 

b 

b 
43 

20 

29 14-29 

43 13-51 

26 17-57 

43 1743 
77 29-77 

49 13-49 

‘B. A. Berven, Results of Radiological Measurements Taken near Junction of High- 
way 31 and Military Road in Niagara Falls, New York, Oak Ridge National Laboratory, 
ORNL/RASA-85142 (December 1985). 

bReading not taken. 
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Table 6. Results of the gamma exposure rate measurements outdoors 
in Grand Island-Tonawanda area 

Gamma exposure rates 
(Wh) 

Range of gamma 
GZ3”lt”a Gamma exposure rate 

Anomaly exposure exposure rate during scan 
number Location rate at 1 m at the surface W/h) 

61 Kelly’s Country Store 21 49 a 
3 121 Grand Island Blvd. 

62 

63 

64 

65 

66 

Mobil Service Station 
1685 Grand Island Blvd. 

3060 Grand Island Blvd. 

3050 Grand Island Blvd. 

3044 Grand Island Blvd. 

KOA Campground 
2570 Grand Island Blvd. 

9 29 11-29 

29 140 29-160 

34 57 1 l-57 

31 51 13-51 

13 17 12-17 

aReading not taken. 
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Table 7. Results of the gamma exposure rate measurements outdoors 
Niagara Falls, New York 

Anomaly 
number Location 

Gamma exposure rates 
W/h) 

Range of gamma 
G.?“t”M Gamma exposure rate 
exposure exposure rate during scan 

rate at 1 m at the surface (NW 

67 

68 
69 

IO 

71 

72 
73 

74 

75 
76 
77 
78 

79 
80 
81 

82 
83 

SE corner of Cudaback 
and Portage Road 

Between 245 and 257 Portage Road 
Niagara Falls High School, 

Pine Street and Portage Road 
1318-1324 Portage Road 
Harris and Lever Florists, 

Portage Road 
514 Portage Road 
NW corner Ferry Avenue and 

Portage Road (probably 
504 Portage Road) 

Property between 434 Portage 
Road and 1338 Niagara Street 

368 Portage Road 
356 Portage Road 
256 Portage Road 
Between 242 Portage Road and 

Payne’s Floor Covering 
200 Portage Road 
Opposite 5104 Buffalo Avenue 
6901 Buffalo Avenue 

17 43 

a a 57 
9b 23b 9-23b 

9c 
29 

17c 
57 

17d 
a 

34d 
a 

29 49 

29 51 29-5 1 
16 37 l&31 
23 51 23-57 
29 91 13-91 

e 
29 

e 
91 

Region #l 17 11 
Region #2 16 57 
Region #3 16 57 
Region #4 86 160 

7723 Buffalo Avenue 57 86 
5512 Buffalo Avenue a a 

1743 

9-17c 
29-57 

17-34d 
37 

2949 

e 
29-91 

17-71 
1 l-57 
1 l-57 
18-160 
29-86 
57 
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Table 7 (continued) 

Anomaly 
number Location 

Gamma exposure rates 
WW) 

Range of gamma 
GZL”l”ta Gamma exposure rate 
exposure exposure rate during scan 

rate at 1 m at the surface (Wh) 

84 

85 

86 

87 

88 
89 
90 

91 
92 
93 

94 
95 
96 

97 

98 
99 

100 

Buffalo Avenue (230 ft west 
of 53rd Street) 

Occidental Chemical Corp., 
Buffalo Avenue 

Opposite ALOX Corp., 
Buffalo Avenue 

Buffalo Avenue (east side of 
Hyde Park intersection)’ 

Buffalo Avenue opposite SOHIO 
1920 Buffalo Avenue 
Buffalo Avenue opposite 

Carborundum Corp. 
2434 Willow Avenue 
2430 Willow Avenue 
3017 Lewiston Road and 

property on south side 
4831 Lewiston Road 
4842 Lewiston Road 
Intersection Rankine Road and 

Lewiston Road (west side) 
Intersection McKinley and 

Lewiston Road (west side) 
2919 Porter Road 
2923 Porter Road 
Corner of Pine Street and 

29th Street (Wilson 
Farms Store) 

19 

19 

29 86 17-86 

17 

IO 
a 

86 

31 
11 
a 

a 

a 

I4 

14 

a 

a 

29 

43 

43 

71 

29 

110 
110 

57 
29 
57 

86 
43 
43 

43 

34 
a 

51 

19-43 

17-43 

l&71 

10-29 
110 
29-l 10 

l&57 
14-29 
57 

86 
43 
14.43 

14-43 

34 
a 

ii-5i 

aInaccessible - private propert). 
bGamma exposure rates due to brick on side of school. 
‘Gamma exposure rates due to brick building on side of street. 
dReading taken on contact with granite steps in front of building. 
‘Anomaly not found. 
‘B. A. Berven, Results of Radiological Measurements Taken near Junction of Buffalo Avenue 

and Hyde Pork Blvd. in Niagara Foils, New York, Oak Ridge National Laboratory, 
ORNL/RASA-85/41 (December 1985). 
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Table 8. Results of biased soil sample analysis on the 
south side of Pletcher Road (NFOO2)* 

Radionuclide concentration 
W/g) 

Anomaly Locationb~c Depth 
number W) Sample (cm) 2x& 22-&d ZqJO 

1 2200 NF002B12 O-15 
2 2950 NF002Bl3 l&15 
3 3950 KF002B14 O-15 
4 4080 f f 
5 4300 f f 
6 4880 NF002B16 O-15 
7 5775 f f 
8 6460 NF002B18 O-15 
9 6875 NF002B17 CL-15 

10 7025 NF002B19 &15 
11 7138 f f 
12 7192 f f 
13 1312 NFOOZB23 LL15 
14 7340 f f 
15 7401 f f 
16 7452 NF002B9 O-15 
11 7525 f f 
18 1600 NF002Bll @15 
19 7915 NF002BlO o-15 
20 7921 f f 
21 8343 f f 
22 8628 NFOOZB2 &15 
23 8960 NFOOZBl &15 

28 k 1 
11 ‘2 
64 5 2 

f 
f 

77 2 2 
f 

37 2 1 
37 ‘- 1 
35 * 1 

f 
f 

42 t 1 
f 
f 

12 t 0.3 
f 

29 ? 0.6 
88 * 2 

f 
f 

72 k 1 
430 k 10 

0.91 + 0.1 

0.60 ? 0.5 
0.71 + 0.4 

f 
f 

0.79 + 0.9 
f 

0.79 f 0.3 
0.96 + 0.6 
0.63 2 0.3 

f 
f 

1.4 + 0.1 
f 
f 

0.55 + 0.1 
f 

0.95 + 0.5 
1.0 * 0.6 

f 
f 

0.99 * 1 
<4.1 

4.0 
1.9 
1.5 
f 
f 

2.0 
f 

1.1 
1.4 
1.6 
f 
f 

3.7 
f 

.f 
1.1 
f 

2.1 
2.4 

f 
f 

2.1 
5.0 

‘Biased samples are taken from areas shown to have elevated gamma exposure rates. 
‘Locations of soil samples are shown on Fig. 2. 
‘Scanning east from Creek Road. 
*Indicated counting error is at the 95% confidence level (&2u). 
CAnalytical error of measurement results is < & 5% (95% confidence level). 
‘Not sampled. 
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Table 9. Results of biased soil sample analysis on the north side of 
Pletcher Road and south side of Old Pletcher Road (NFO02)a 

Radionuclide concentration 

Anomaly Locationb~c 
number (W 

Wi/g) 
Depth 

Sample (4 m5Rad 2sq-p 238°C 

24 746 f f f f f 
25 1169 NFOOZB3 O-15 23 5 2 0.90 + 0.4 1.3 

26 1298 NF002B4 O-15 33 lb 1 1.2 + 0.4 1.4 

21 1488 NFOOZB6 CL15 39 Ii 0.5 0.83 2 0.6 1.8 

28 2333 NF002B7 O-15 53 zk 2 0.58 e 0.4 1.5 

29 2363 f f f f f 

30 2530 NFOOZBS G-15 33 + 0.5 1.1 + 0.5 2.4 
31 2768 f f f f f 

32 2844 f f f f f 

33 6170 NF002B15 O-15 25 + 0.6 0.75 * 0.3 1.3 

34 Old Pletcher Road f f f f f 
490 feet east of 
KOA entrance 

35 Old Pletcher Road NFOO2B5 O-15 120 * 4 10.99 3.0 
510 ft east of 
KOA entrance 

‘Biased samples are taken from areas shown to have elevated gamma exposure rates. 
bLocations of soil samples are shown on Fig. 2. 
‘Scanning west from Harold Road. 
%dicated counting error is at the 95% confidence level (+ 2~). 
‘Analytical error of ,measurement results is < + 5% (95% confidence level). 
‘Not sampled. 
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Table 10. Results of biased soil sample analysis in the 
Lewiston, New York, area (NFOO2)* 

Anomaly 
number Lacati& 

Radionuclide concentration 
bCi/g) 

Depth 
Sample (4 226RaC . 232*hc 2qJd 

36 

31 

38 

39 

40 

41 

42 

43 

44 

45 

46 

41 

48 

961 Ridge Road 

House between 889 
and 9 13 Ridge Road 

1084 Ridge Road 

Circle gravel drive 
south side Ridge 
Road at TF’45 

1011 Upper Mt. Road 

783 Upper Mt. Road 

789 Upper Mt. Road 

789 Upper Mt. Road 

738 Upper Mt. Road 

4977 Creek Road 

4979 Creek Road 

4945 Creek Road 

NF002B50 O-10 6.0 + 0.2 0.61 + 0.1 

e e 

NF002B5 1 &lo 

NF002B52 &lo 

e e 

7.6 -c 0.2 0.32 ? 0.1 7.0 

16 i 0.6 0.71 * 0.3 13 

NFOOZBSS O-l 5 

e e 

NFOOZB56 O-l 5 

NF002B57 o-5 

NF002B55 &I5 

e e 

e e 

e e 

24 * 0.4 0.29 -+ 0.1 

e e 

11 * 0.5 45 + 10 

14 * 0.4 16 + 3.0 

92 + 5 560 + 180 

e e 

e e 

e e 

180 k 3 0.60 + 0.4 Junction of Highways 18 NFOO2B53 O-15 
and 104 (NE side of 
104 and 18)’ 

4986 Creek Road and 
adjoining lot 

NF002B54 O-10 26 Az 0.6 0.74 + 0.2 22 

4.3 

e 

24 

e 

9.3 

13 

70 

e 

e 

e 

0.97 

aBiased samples are taken from areas shown to have e!evated gamma exposure rates. 
bLocations of soil samples are shown on Fig. 2. 
‘Indicated counting error is at the 95% confidence level ( It_ 2~). 
dAnalytical error of measurement results is < + 5% (95% cbntidence level). 
eNot sampled. 
‘B. A. Berven, Results of Radiological Measurements Taken at Junction of Highways 18 

and 104 in Niagara Falls, New York, Oak Ridge National Laboratory, 
ORNL/RASA-85/40 (December 1985). 
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Table 11. Results of biased soil sample analysis northeast of 
Niagara Falls area (hTOO2)’ 

A!Wm*ly 
number Luariod 

Depth 
(cm) 

Radionuclide mnantration 
Wi/d 

mURa< nqy TJd 

49 

50 

5, 

52 

53 

54 

55 

56 

57 

58 

59 

60 

Across street from 5439 
and 5447 Military Road 

Rcscrvoir State Park 
(NW corner of Military 
Road and Highway 3 I) 

Reservoir State Park 
(NW corner of Military 
Road and Highway 3 I ) 

Military Road -4400 ft 
north of Highway 31 
(both sides of creek) 

Military Road -4CO It 
north of Highway 31 
(both sides of creek) 

Military Road -4400 ft 
north of Highway 31 
(both sides of creek) 

2924 Military Road 

6560 Niagara Falls Blvd. 

Walter S. Kozdranski 
Co., Inc., 1865 
3rd Avenue 

Nuts and Bolts 
Products, Inc., 
2115 3rd .4venuc 

Save-Rite Discount Store, 
4301 Military Road 

Lcuick Place, 
4509 Military Road 

4611 and 4613 Military 
Road 

Prince of Peace Church, 
Military Road (Rectory. 
908, N. Military Road) 

Metropolitan Life 
and National Fuel, 
1329 N. Military Road 

NFOOZB35 

NFOO2B37 

NFOO2B38 

NFOO2B33 

NFOOZB32 

NFW2B34 

NFOQ2B30 

NFOOZB47 

NFOOZB48 

NFOOZB36 

NFOO2B31 

a-15 

c-10 

Is15 

O-IO 

O-10 

CL10 

&IO 

O-10 

IS10 

C-IO 

5-15 

f 

f 

f 

&IO 

3.7 * 0.1 

2.8 + 0.09 

I9 + 0.5 

40 1 Et 

7.2 f 0.1 

18 k 0.9 

12 + 0.4 

3.7 * 0.1 

36 tt 0.6 

1.2 * 0.04 

9.2 k 0.3 

f 

f 

I 

13 + 0.4 

0.92 * 0.4 

0.90 * 0.2 

0.83 f 0.1 

0.62 + 0.3 

0.97 t 0.3 

0.68 * 0.7 

45 * IO 

0.69 f 0.4 

0.85 + 0.6 

0.53 * 0.2 

0.45 2 0.2 

f 

f 

f 

0.81 f 0.2 

3.7 

2.4 

I8 

4.7 

6.0 

19 

IO 

1.8 

33 

1.1 

8.7 

f 

f 

f 

II 

‘Biased samples are taken from arcas shown to have elevated gamma exposure rates. 
bLocations of soil samples are shown on Fig. 3. 
‘Indicated counting error is at the 95% wniidenec level ( f 20). 
dAnalytical error of measurement results is < f 5% (95% confidence level). 
rB. A. Bemen. Results of Rodiologlcd Meosuremenrs Token near lundon of Highway 31 and Military Road in Niagara 

Foils. New York, Oak Ridge National Laboratory, ORNL/RASA-85142 (Dccembcr 1985). 
‘Not sampled. 
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Table 12. Results of biased soil sample analysis in 
Grand Island-Tonawanda area (NFOO2)* 

Anomaly Denth - -r--- 
Locatim? Sample (4 

Kelly’s Country Store, NF002B44 &lo 
3121 Grand Island Blvd. 

Radionuclide concentration 
(pCi/g) 

“6Ra’ 
- 

61 3.3 i 0.08 5.9 + 1 2.9 

62 

63 

64 

65 

66 

Mobil Service- Station, NFOO2B39A O-10 
1685 Grand Island Blvd. (dirt) 

Mobil Service Station, NF002B39B O-10 
1685 Grand Island Blvd. (rock) 

Mobil Service Station, NFOO2B40 &15 
1685 Grand Island Blvd. 

3060 Grand Island Blvd. NFOO2B43 O-15 

3050 Grand Island Blvd. NFOO2B42 O-10 

3044 Grand Island Blvd. e e 

KOA Campground, NF002B41 &15 
2570 Grand Island Blvd. 

1.4 t 0.06 1.3 f 0.3 1.2 

6.1 + 0.2 9.6 + 2.0 6.0 

2.8 k 0.08 3.2 ? 0.8 2.8 

25 t 0.5 39 + 9 26 

3.2 f 0.06 5.9 c 1 3.7 

e e e 

2.0 + 0.2 1.9 + 0.4 1.7 

&Biased samples are taken from areas shown to have elevated gamma exposure rates. 
&xations of soil samples are shown on Fig. 4. 
‘Indicated counting error is at the 95% confidence level (* 20). 
dAnalytical error of measurement results is < f 5% (95% confidence level). 
‘Not sampled. 
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Table 13. Results of bii soil sample analysis in 
Niagara Falls, New York (NFOO2)’ 

Radionuclids concentration 

number Lxationb Samde tE;d; UbRa’ 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

SE corner of Cudaback 
and Portage Road 

Between 245 and 
251 Portage Road 

Niagara Falls High School, 
Pine Street and 
Portage Road 

1318-1324 Ponage Road 

Harris and Lever Florists, 
Portage Road 

574 Portage Road 

NW corner Ferry Avenue and 
Portage Road (probably 
504 Portage Road) 

Property between 434 
Portage Road and 1338 
Niagara Street 

368 Portage Road 

356 Portage Road 

256 Portage Road 

Between 242 Portage Road 
and Payne’s Floor 
covering 

200 Portage Road 

Opposite 5704 Buffalo 
AWl”e 

6901 Buffalo Avenue 
Region #I 

6901 Buffalo Avenue 
Region #I 

6901 Buffalo Avenue 
Regions #2, #3. 
and #4 

7723 Buffalo Avenue 

55 I2 Buffalo Avenue 

Buffalo Avenue (230 ft 
west of 53rd Strsct) 

Occidental Chemical Corp.. 
Buffalo Avenue 

Opposite ALOX Corp., 
Buffalo Avenue 

NFOQ2B21 

c 

c 

c 

5 

c 

c 

c 

e 

c 

NFOOZB22 

NF002B23 

c 

NFOO2B21 

NFOO2B25A 

NFM)ZBZSB 

e 

c 

NFW2B26 

O-IS 

c 

c ,,, 

c 

e 

e 

c 

0 

e 

c 

&IS 

O-15 

c 

O-15 

o-15 

O-15 

c 

e 

c 

c 

c 

o-15 

6.5 2 0.2 0.47 * 0.3 5.3 

c c 5 

c 5 c 

e 

c 

e 

e 

c 

c 

c 

c 

c c 5 

c c c 

5 5 5 

36 + I 0.68 f 0.4 32 

51 * 2 0.45 * 0.3 45 

c 

12 + 0.3 

c 

II 

57 f I 

c 

0.44 * 0.2 

0.68 + 0.4 

0.77 + 0.1 

c 

e 

5 

c 

5 

0.51 f 0.3 

52 

I9 e 0.7 18 

c c 

5 

29 + 0.5 26 
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Table 13 (continued) 

Radionuctide conantration 

Anomaly 
number Locationb Sample 

(Pwd 
DcPth 
(4 aR*c 23t.,.y mud 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 

98 

99 

loo 

Buffalo Avenue (east side of 
Hyde Park intersection)’ 

Buffalo Avenue apposite 
SOHIO 

1920 Buffalo Avenue 

Buffalo Avenue oppmite 
Carborundum Corp. 

2434 Willow Avcoue 

2430 Willow Avenue 

3017 Lewiston Road and 
property on south side 

4831 Lewiston Road 

4842 Lewiston Road 

Intcrscction Rankine Road and 
Lewiston Road (west side) 

IntenMion McKinley and 
Lewiston Road (west side) 

2919 Potter Road 

2923 Porter Road 

Corner of Pine Street and 
29th Street (Wilson 
Farms Store) 

NF002B24 c-15 

NF002B28 t&IS 

c 0 

NF002B29 &IS 

NF002E46 &I5 

NFOOZB45 c-15 

c 5 

e c 

I50 f 4 

18 t 0.2 

c 

55 * , 

7.1 f 0.3 

4.1 * 0.2 

c 

c 

c 

c 

c 

c 

6 

e 

0.92 f 0.5 

0.74 * 0.2 

c 

0.40 * 0.3 

20 * 5 

9.8 + 2 

e 

c 

c 

c 

5 

e 

c 

e 

2.3 

I6 

c 

48 

7.0 

3.7 

5 

5 

c 

c 

c 

e 

5 

c 

‘Biased samples ate taken from areas shown to have elevated gamma exposure rates. 
bLmations of soil samples ate shown on Fig, 3. 
‘Indicated counting error is at the 95% contidcncc level ( + 20). 
*Amlpieal error of mea.wremcnt results is < + 5% (95% confidence level). 
Tot sampled. 
‘B. A. Betven, Resulls of Radiological hfeosuremenrs Token new Junction of Buffalo Avenue and Hyde Park Blvd. in Niagoro 

Falls, New York. Oak Ridge National Laboratory, ORNL/RASA.85/41 (Decetttbcr 1985). 



Table 14. Summary of anomalies in the Niagara Falls, New York, area 

Tables 

Type NFSS related 
anomaly anomaly 

Property 
description 

Gamma 
Figure exposure Soil 
number rate analysis number Location 

South Side of Pletcher Road* 

Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 
Ra-226 

Ye9 
Yes’ 
Y& 
Yes 
Yes 
Ye9 
Yes 
Ye6 
YesC 
Ye? 
Yes 
Yes 
Yes’ 
Yes 
Yes 
Ye? 
Yes 
Ye? 

Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 
Open field 2 2 8 

1 2200 ftb 
2 2950 ftb 
3 3950 ftb 
4 4080 ftb 
5 4300 ftb 
6 4880 ftb 
7 5775 ftb 
8 6460 ftb 
9 6875 ftb 

10 7025 ftb 
11 7138 ftb 
12 7192 ftb 
13 7312 ftb 
14 7340 ftb 
15 7407 ftb 
16 7452 ftb 
17 7525 ftb 
18 7600 ftb 

w 
P 



Table 14 (continued) 

Tables 

Anomaly 
number Location 

Gamma 
Type NFSS related Property Figure exposure Soil 

anomaly anomaly description number rate analysis 

19 
20 
21 
22 
23 

24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
34 

7915 ftb Ra-226 Yd Open field 2 
1921 ftb Ra-226 Yes Open field 2 
8343 ftb Ra-226 Yes Open field 2 
8628 ftb Ra-226 Ye? Open field 2 
8960 ftb Ra-226 Ye8 Open field 2 

North Side of Pietcher Road and South Side of Old Pletcher Roada 

146 ftd 
1169 ftd 
1298 ftd 
1488 ftd 
2333 ftd 
2363 ftd 
2530 ftd 
2168 ftd 
2844 ftd 
6170 ftd 

0id.Pletch.x Road 
490 feet east of 
KOA entrance 

Ra-226 Y.3 Open field 2 
Ra-226 Ye9 Open field 2 
Ra-226 Ye? Open field 2 
Ra-226 Yes” Open field 2 
Ra-226 Ye8 Open field 2 
Ra-226 YlX Open field 2 
Ra-226 Yd Open field 2 
Ra-226 Yes Open field 2 
Ra-226 Yes Open field 2 
Ra-226 Y& Open field 2 
Ra-226 Yes Open field 2 

2 8 
2 8 
2 8 
2 8 
~2 8 

3 9 
3 9 
3 9 
3 9 
3 9 
3 9 
3 9 
3 9 
3 9 
3 9 
3 9 



Table 14 (continued) 

Tables 

Anomaly 
number Location 

Type NFSS related Property 
anomaly anomaly description 

Gamma 
Figure exposure Soil 
number rate analysis 

35 570 feet east of 
KOA entrance 

Ra-226 Yd Open field 

Lewiston, New York, Area 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 9 

36 

31 

38 

39 

961 Ridge Road 
House between 889 

and 9 13 Ridge Road 
1084 Ridge RJad 
Circle gravel drive 

south side. Ridge 
Road at TP45 

1011 Upper Mt. Road 

Ra-226 No-asphalt’ Driveway 
Ra-226 No-asphalt’ Driveway 

Ra-226 No-asphalt’ Driveway 
Ra-226 No-gravel, Open field 

culverte 

4 IO 

4 10 

4 IO 

4 IO 

40 Ra-226 No-gravel, Driveway 
culverte 

41 783 Upper Mt. Road 

42 789 Upper Mt. Road 

43 738 Upper Mt. Road 

Th-232 No-slag, fill Yard and Driveway 
material’ 

Th-232 No-slag, fill Yard and Driveway 
material’ 

Th-232 No-gravel, slag, Yard and Driveway 
fill material’ 

44 4917 Creek Road Ra-226 Not found Yard and Driveway 
45 4979 Creek Road Ra-226 No-asphalt pad’ Yard and Driveway 

46 4945 Creek Road Ra-226 ‘No-asphalt’ Yard and Driveway 

4 10 

4 10 

4 IO 

4 10 

4 IO 

4 IO 

4 10 



Table 14 (continued) 

Tables 

Anomaly 
number Location 

Gamma 
Type NFSS related Property Figure exposure Soil 

anomaly anomaly description number rate analysis 

41 

48 

49 

50 

51 

52 

53 

54 

Junction of Highways 
18 and 104 (NE side 
of 104 and 18)’ 

4986 Creek Road and 
adjoining lot 

Ra-226 YCSC Highway median 2 4 10 

Ra-226 No-asphalt’ Yard and Driveway 2 4. 10 

Northeast of Niagara Falls Area 

Across street from 
5439 and 5447 
Military Road 

Reservoir State Park 
(NW corner of 
Military Road and 
Highway 31) 

Military Road -400 
ft north of Highway 
31 (both sides of 
creek)8 

2924 Military Road 
6560 Niagara Falls 

Blvd. 

Ra-226 No-asphalt’ 

Ra-226 No-asphalt’ 

Ra-226 YesC 

Th-232 No-asphalt’ 
Ra-226 No-asphalt’ 

Open field, 
pavement 

Park 

vacant lots 

Residence 
Business 

3 5 11 

3 5 11 

3 5 11 

3 5 11 
3 5 11 

Walter S. Kozdranski 
Co., Inc., 1865 
3rd Avenue 

Ra-226 No-asphalt’ Business 3 5 11 



Table 14 (continued) 

Anomaly 
number Location 

Tables 
GallllllZl 

Type NFSS related Prop&y Figure exposure Soil 
anomaly anomaly description number rate analysis 

55 

56 

57 

58 

59 

60 

61 

62 

Nuts and Bolts 
Products, Inc., 
2 I 15 3rd Avenue 

Save-Rite Discount 
Store, 4301 Military 
Road 

Louie’s Place, 
4509 Military Road 

461 I and 4613 Military 
Road 

Prince of Peace Church, 
Military Road 
(Rectory, 908 N. 
Military Road) 

Ra-226 No-asphalt’ Business 3 5 II 

Ra-226 No-asphalt’ Business 3 5 I1 

Ra-226 No-asphalt’ Business 3 5 11 

Ra-226 No-asphalt’ Parking lot 3 5 I1 

Ra-226 No-asphalt’ Church 3 5 11 
parking lot 

Metropolitan Life Th-232 No-asphalt, 
and National Fuel, slag, fill 
1329 N. Military Road materialC 

Kelly’s Country Store, 
3121 Grand Island 
Blvd. 

Mobil S&vice Station, 
1685 Grand Island 
Blvd. 

Business 3 5 11 

Grand Island-Toaawanda Area 

Th-232 No-asphalt, 
gravely 

Business 4 6 12 

Th-232, No-asphalt, Business 
fdl materia1e 

4 6 12 



Table 14 (continued) 

Anomaly 
number Location 

Tables 
Gamma 

Type NFSS related Property Figure exposure Soil 
anomaly anomaly description number rate analysis 

63 3060 Grand Island Blvd. 

64 3050 Grand Island Blvd. 

65 3044 Grand Island Blvd. 

66 KOA Campground, 2570 
Grand Island Blvd. 

61 

68 

69 

70 

SE corner of Cudaback 
and Portage Road 

Between 245 and 
257 Portage Road 

Niagara Falls High 
School, Pine Street 
and Portage Road 

1318-1324 Portage Road 

71 

72 

Harris and Lever 
Florists, Portage Road 

574 Portage Road 

Tb-232 No-asphalt, Residence 
fill material’ 

Th-232 No-asphalt, Residence 
fill material’ 

Th-232 No-asphalt, Residence/ 
fill material’ business 

Th-232 No-asphalt’ Business 

Niagara Falls, New York 

Ra-226 No-gravel’ Commercial 
building 

Ra-226 No-asphalt’ Parking lot 

Th-232 No-brick School 
building’ 

4 6~ 12 

4 6 12 

4 6 12 

4 6 12 

3 1 13 

3 7 13 

3 7 13 

Ra-226 No-brick 
building’ 

Ra-226, No-asphalt’ 

Ra-226 No-granite’ 

Business 3 I 13 

Business 3 I 13 

Business 3 I 13 



Table 14 (continued) 

Anomaly 
number Location 

Tables 
Gamma 

Type NFSS related Prop&y Figure exposure Soil 
anomaly anomaly description number rate analysis 

13 

74 

15 

16 

11 

78 

79 

80 

81 

8% 

83 

84 

NW corner Ferry Avenue 
and Portage Road 
(probably 504 Portage 
Road) 

Property between 434 
Portage Road and 1338 
Niagara Street 

368 Portage Road 

356 Portage Road 
256 Portage Road 
Between 242 Portage Road 

and Payne’s Floor 
Covering 

200 Portage Road 
Opposite 5704 Buffalo 

Avenue 
6901 Buffalo Avenue 

7723 Buffalo Avenue 
5512 Buffalo Avenue 
Buffalo Avenue (230 ft 

west of 53rd Street) 

Ra-226 No-concretes 

Ra-226 No-asphalt’ Residence 

Ra-226 No-asphalt, 
concretec 

Ra-226 No-asphalt’ 
Ra-226 No-gravel’ 
Ra-226 NO-WXkS~ 

Ra-226 Not found 
Ra-226 No-gravel’ 

Ra-226 No-asphalt, 
c”ncre+? 

Ra-226 No-asphalt’ 
Ra-226 No-asphalt’ 
Ra-226 No-concrete’ 

Vacant lot, 
driveway 

Residence 

Residence 
Residence 
Vacant lot 

Business 
Vacant lot 

Vacant lot 

Business 
Business 
Grass area and 

sidewalk 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

I 13 

I 13 

1 13 

I 13 
7 13 
I 13 

7 13 
1 13 

1 13 

I 13 

7 13 

7 13 



Table 14 (continued) 

Anomalv TV”c NFSS related ProPerty 

Tables 
Gamma 

Figure CWOS”PZ Soil 
number Location 

_. 
anomaly anomaly deschptib” - number rate 

85 

86 

Occidental Chemical 
Corp., Buffalo Avenue 

Opposite ALOX Corp. 
Buffalo Avenue 

Ra-226 No-concrete= Business 

Ra-226 No-asphalt’ Parking lot 

87 Ra-226 Ye? Vacant lot 

88 

Buffalo Avenue (east 
side of Hyde Park 
intersection)h 

Buffalo Avenue opposite 
SOHIO 

Ra-226 No-asphalt’ Parking lot 

89 
90 

Ra-226 
Ra-226 

91 

1920 Buffalo Avenue 
Buffalo Avenue opposite 

Carborundum Corp. 
2434 Willow Avenue Th-232 

92 2430 Willow Avenue Th-232 

93 

94 
95 

3017 Lewiston Road and 
property on south side 

4831 Lewiston Road 
4842 Lcwiston Road 

Ra-226 No-asphalt’ Residence 

Th-232 No-rockse Residence 
Ra-226 No-asphalt’ Residence 

No-asphalt’ 
No-gravel, 

asphalt’ 
No-granite, 

slag, fill 
materi# 

No-granite, 
slag, fill 
material’ 

Business 
Vacant lot 

Residence 

Residence 3 7 

13 

13 

13 

13 

13 
13 

13 

13 

13 

13 
13 



Table 14 (continued) 

Anomalv TV”c NFSS related ProPerty 

Tables 
Gamma 

Figure CWOS”PZ Soil 
number Location 

_. 
anomaly anomaly deschptib” - number rate 

85 

86 

Occidental Chemical 
Corp., Buffalo Avenue 

Opposite ALOX Corp. 
Buffalo Avenue 

Ra-226 No-concrete= Business 

Ra-226 No-asphalt’ Parking lot 

87 Ra-226 Ye? Vacant lot 

88 

Buffalo Avenue (east 
side of Hyde Park 
intersection)h 

Buffalo Avenue opposite 
SOHIO 

Ra-226 No-asphalt’ Parking lot 

89 
90 

Ra-226 
Ra-226 

91 

1920 Buffalo Avenue 
Buffalo Avenue opposite 

Carborundum Corp. 
2434 Willow Avenue Th-232 

92 2430 Willow Avenue Th-232 

93 

94 
95 

3017 Lewiston Road and 
property on south side 

4831 Lewiston Road 
4842 Lcwiston Road 

Ra-226 No-asphalt’ Residence 

Th-232 No-rockse Residence 
Ra-226 No-asphalt’ Residence 

No-asphalt’ 
No-gravel, 

asphalt’ 
No-granite, 

slag, fill 
materi# 

No-granite, 
slag, fill 
material’ 

Business 
Vacant lot 

Residence 

Residence 3 7 

13 

13 

13 

13 

13 
13 

13 

13 

13 

13 
13 
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